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REMARKS/ARGUMENTS 

Introductory Remarks 

Claims 1, 3-16, 19-26, 29-32, 38-45, 47-52, 54, 56, 58-60, 62-68, 70, 72, 
and 74-85 are pending in the application. Claims 1, 10, 13, 14, 26, 38, 39, 48, 51, 
and 56 have been amended. The amendments do not include new matter. 
Claims 2, 4, 11, 16-18, 27-28, 33-37, 41, 46, 53, 55, 57, 61, 69, 71, and 73 have 
been canceled. New claims 74-85 have been added herein. New claims 74-85 do 
not involve new matter. Support for new claims 74-85 can be found throughout 
the specification, e.g. in Example 6, at p. 43-47 of the 60/439,376 (*376 
application), filed 01/10/2003. 

Interview Summary 

Applicants' attorney Stankovic conducted a telephonic interview with 
Examiner Medina on April 27, 2009, in order to address outstanding rejections in 
the present application. In particular, claim amendments to overcome the 
rejections were discussed. The Examiner is thanked for her consideration in this 
matter. 

Priority 

The Office Action contends that the disclosure of the prior-filed provisional 
patent application, No. 60/439,376 ('376 application), filed 01/10/2003, fails to 
provide adequate support or enablement in the manner provided by the first 
paragraph of 35 U.S.C. § 1 12 for one or more claims of the application. In 
particular, the Office Action contends that the nucleic acid sequences of SEQ ID 
NOs:4 and 7 and the polypeptide sequences of SEQ ID NOs:5 and 8 are not 
disclosed in the provisional application. The Office Action therefore contends that 
"the effective filing date of claims drawn to SEQ ID NO:4, 7, and nucleic acids 
encoding SEQ ID NO:5 and 8 is 01/12/2004." Applicants respectfully disagree. 
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1. Disclosure of BAC clone 177013 in the '376 parent application 
First, as indicated in the '376 provisional (parent) patent application, the 

inventors identified, disclosed BAC clone 177013, and used it for the isolation 
of the late blight resistance gene of the present invention (e.g., page 39 and SEQ 
ID NO:1 of the '376 parent application). Therefore, the inventors' disclosure of 
the BAC clone 177013 in the '376 parent application, filed 01/10/2003, was 
before the effective filing date of the Jacobus et al. patent application, U.S. 
20030221 21 5A1, filed 02/07/2003. It is noted that the Office Action refers to the 
20030221 21 5A1 patent application as Allefs et al. 

Second, the Office Action indicates that "the BAC clone was publicly 
available as of 05/23/03 which is after the affective filing of Allefs et al." That is 
not relevant, as the inventors disclosed BAC clone 177013 in the '376 parent 
application that was filed on 01/10/2003, which is prior to the effective filing date 
of the Jacobus et al. patent application, U.S. 20030221 21 5A1, and prior to the 
public disclosure of the BAC clone. 

2. Disclosure of SEQ ID N0:4 in the '376 parent application 

First, shown in SEQ ID NO:4, at p. 69-71 of the '376 parent application, is 
a "nucleic acid sequence of disease resistant gene, gene 2 (cloned by PCR). 
Two exons are highlighted in bold. A single intron is underlined." (376 
application, p. 69; see also Appendix I). When these two identified exons, shown 
in bold, are joined together, the resulting nucleic acid sequence is 100% 
identical to the nucleic acid sequence of SEQ ID NO:4 of the instant 
application. The '376 parent application thus identifies and points out the "two 
exons" (shown in bold) that need to be joined together and the "single intron" 
(underlined) that needs to be removed in order to obtain a coding region. 
Because the specification refers to two exons and a single intron, and graphically 
describes them (bold and underlined, respectively), one skilled in the art would 
know to join the two exons together while removing the single intron, in order to 
obtain the coding region of SEQ ID NO:4. Therefore, the nucleic acid sequence 
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of SEQ ID NO:4 of the instant application was fully disclosed in the '376 
application. 

Second, the entire nucleic acid sequence of SEQ ID NO:4 of the instant 
application is also shown in the '376 parent application in Example 6, at p. 43-47 
of the '376 application (see also Appendix II), in a nucleic acid comparison 
(alignment). As indicated at p. 43, 1. 57-58 of the '376 parent application, the top 
sequence in the comparison presented in Example 6 refers to the "gene 2 coding 
region from the resistant homolog". This nucleic acid sequence, disclosed in the 
'376 parent application, is 100% identical to the nucleic acid sequence of SEQ 
ID NO:4 of the instant application. In order to advance prosecution of the present 
application, Applicants request that the Examiner point out the alleged 
differences in the sequences. 

3. Disclosure of SEQ ID NQ:5 in the '376 parent application 
Shown as SEQ ID NO:5, at p. 71 of the '376 parent application (see also 
Appendix III), is a "Gene 2 protein sequence (from the resistant homolog)". This 
amino acid sequence, disclosed in the '376 parent application, is 100% identical 
to the amino acid sequence of SEQ ID NO:5 of the instant application. 
Therefore, the amino acid sequence of SEQ ID NO:5 of the instant application 
was fully disclosed in the '376 parent application. In order to advance prosecution 
of the present application, Applicants request that the Examiner point out the 
alleged differences in the sequences. 

Accordingly, Applicants respectfully request that the instant application is 
accorded the correct priority date that corresponds to the date of the filing of the ' 
'376 parent provisional patent application, i.e., January 10, 2003. Amended 
claims 1, 10, 13, 14, 26, 38, 39, 48, 51, and 56, and claims dependent from these 
amended claims, should be accorded the correct priority date that corresponds to 
the date of the filing of the '376 parent provisional patent application, i.e., 
January 10, 2003. 
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Claim Rejections - 35 U.S.C. §102 

Claims 1,3-16, 19-22, 24-26, 29-32, 38-41, 43-45, and 66 are rejected 
under 35 U.S.C. 102(e) as allegedly being anticipated by Jacobus et a/., U.S. 
20030221215A1 , published 1 1/27/2003 ( Jacobus) . It is noted that the Office 
Action refers to the 20030221 21 5A1 patent application as Allefs et al. Jacobus is 
published after the priority date of the present patent application (i.e., after 
1/10/2003). Therefore, Jacobus does not qualify as a 35 U.S.C. 102(e) reference. 
Applicants respectfully request that this rejection be withdrawn. 

Claim Rejections - 35 U.S.C. §103 

It is not clear from the Office Action which claims have been rejected 
under 35 U.S.C. 103(a), as allegedly being obvious over Jacobus et a/., U.S. 
20030221 21 5A1, published 1 1/27/2003 ( Jacobus) in view of Staskawics et al., 
US 6,166,295 ( Staskawics) . However, because Jacobus is published after the 
priority date of the present patent application (i.e., after 1/10/2003), Jacobus 
does not qualify as a 35 U.S.C. 103(a) reference. Applicants respectfully request 
that this rejection be withdrawn. 

SUMMARY 

The claims at issue distinguish over the cited references and are in 
condition for allowance. Applicants respectfully request the Examiner grant early 
allowance of this application. The Examiner is invited to contact the undersigned 
attorney for Applicants via telephone at (312) 321-4254 if such communication 
would expedite this application. 
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Respectfully submitted, 



/Bratislav Stankovic. Reg. No. 56.999/ 
Bratislav Stankovic, Ph.D. 
Registration No. 56,999 
Attorney for Applicants 

BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
(312) 321-4200 
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Appendix I 



P03 1 70US/W ARF-0204 

NLRALTSLDISDNVEATSLPEEMFKSLANLKYLKI SFFRNLKELPTSLASLNALKSLKFEFCDALESLPE 
EGVKGLTSLTELSVSNCMMLKCLPEGLQHLTALTTLTITQCPIVFKRCERGIGEDWHKIAHIPYLTLYE 

SEQ ID NO:4. Nucleic acid sequence of disease resistant gene, gene 2 (cloned by PCR). Two 
5 exons are highlighted in bold. A single intron is underlined. 

CGGG ATCC T GTC AC AT AAATT G AC AC AAAGG G AGT AC TT GTT AAT GTTG T AATT ATT G GC G AAC AAT AAT 
GTTGTTGATTATCACTTTCTGAATAAGTGTTGTGTCACTTGGAAAAAACACCAAATAGAACTATTCATGT 
TTTTTCTTTAGTATATATAAATATGATCTTTAACTTAATTTCAGCAGACAGTCATGATCTTTAACTTTAA 

10 ATGTGCACAAGTAGATTGACAGGCTTGCTAATTGAGTGTCTGTTATAATCAGTATTAAATACTCTCAAGG 
TAATAGTATATTCCAGACAAATTTTGTGTTACCAAATTAAATATATTTCTAAAACTCTCCTCAAAGTAGT 
TAATATACTTTTGAGTGTTGTATCATGTTTTTAATATAAAATGTTAAAATTTAGATGAAATTTACTTTCT 
AGTTAAATTGGTCAAAGTTGAAAGAATTTCAAGTGAAAAAGTTTTTAATAATTTGACTTTTATGCTATAT 
TTTTT TAAAGT TGAACGACT TTTTAAT AAAAAAGAAT AAT AAAATTATATG AT AAT TTTT AT AAT AC AAT 

1 5 GGCCTTTATATGATGAAAAAAAAAGAAAGAAATTAGATGACAACAATGTCCAAAAATAATCTTAAAGAAT 
TACGATTTATATATAATAAAATTAAATTTAAAATTTGATGAAAAAATAGAGAAAAGAGGAAGATGATGAA 
GTGAAATGACGTGGTGGTGGGTCCATGTGACATAAAAAAAAATTCTCTTAAATAATCCTTTCATACTAAT 

gataaattttttttttttttttttttttactaattgcgtatagagaaaaggaaaatggggcggtaattac 
aaagtagggaatcgaactttatcaacaagttgagagttcaagtaatcaaccaactaaactactaaaattt 

20 ttctaattaatgataattgtaattcatttagcataaaaaatttcattgcacttacttttagagttttgaa 
aacagtacttcatctattctatattaattaaattttctatattaattaaatttgtgaggtaatacaaact 
tattaagaaaaatatttaaggacataatttaactcatatttttcactattgttttttgtgaaatcataaa 
tataactttgtaaatagtgcaatttatctcctagaagcaaatttcaccaaagaaaagggcaaagatggaa 
aagaaactaaatattcatcttaaactttgaacaattcaattattttgaacaatgaaaaaaatctcaaaaa 

25 ttcaattaatatgaaatggagagagtaactttattttagaggcaaaaaattagtactccatccgttcact 
tttatttgtcatgttgcgcttttcgaaagtcaatttgactaatttttaaagctaaattagattacactaa 
ttcaatattttaaacagaaaaattagatattcaaaaactatacaaaaaatattatacattgcaatttttt 
gcatatcaatatgataaaaaaatatattgtaaaatattagtcaaaatttttatagtttgactctaatcat 
gaaaagtataataattaatagtggacggaggaagtattgtctttccagatttgtggccatttttgggcca 

30 agggccattagcagttctcttcattttctacttctgtctcatattagatgggcatcttactaaaaatatt 
tgtctcatattacttgattatttattaaatcaaaaagaattaattaattttttctcattttacccctaca 
attaatatagttttaaaagttttaaacaaattttgaagaatcaaaatttctttttgcaagagacttatta 
atataaacaaaggataaaataataaaatttgtcaatttattgacgatcacttaataatcatataaaatag 
aatatgtttatctaatatgagacggagaaaatatatcctaaaatatttttggacagatatgtgatattct 

35 aaccattcactagactatattatgcattttagccgccaatgacttatttcagctttaattaattaggaaa 
gaggaaactgccaatgaggaagagtaggggcgtagttgctgtcgacgaaaaaaagataatactcactctt 
ttcgatttttatttttatttatcacttttaacctatcatgtaaaaagataattatttttttcatgcttta 
tccttagtattaaacaatttaatagggattattttgtaaaatatttatatgaataattgttttcgtaatg 
aat tt gt c cggt c aaac aatg at aaat aaaaacgaa tg aagag ag t ag aaaac aa aac aaaag aac aag t 

40 tgacaacttgagagattaaaagggtccaaaacgccttggattttgagattccatatgtgaaatttccatg 
aaataattgaatttgtattattacaagtcaaacttcccatttcattccaactagccatcttggtttcaaa 
attacacattcattcattcacagatctaatattcttaatagtgatttccacatatck3ctgaagctttcat 

TCAAGTTCTGCTAGACAATCTCACTTCTTTCCTCAAAGG^GAACTTGTATTGCTTTTCGGTTTTCAAGAT 
GAGTTCGAAAGGCTTTCAAGCATGTTTTCTAGAATTCAAGCC^ 

45 T C^VACAACJLAGC CTCT AGAAAATTGGTT GCAAAAACT CAAT GCT GC T ACAT ATGAAGT CGATGACAT C TT 
G<^TGJ^TATAAAACCAAGGCCACAAGATTCTCCCAGTCTGAATATGGCCGTTATCATCCAAAGGTTATC 
CCTTTCCGTCACAAGGTCGGGAAAAGGATX^CCAAGTGATGAAAAAACTAAAGGCAATT 
GAAAGAAT T TTCATTT G CAC GAAAAAATT GT AGAGAGACAAGCTGT T AGACGGGAAACAGGT AC TC AT C T 
TAAATTAGAATTACAACAACTAAGTTTATATTCATTTTTTTGGCAATTATGAAATTCAGAAAAGGGTTAA 

50 ATATACTCATGTCCTATCGTAAATAGTGTAAATATACCTCTCGTTGTACTTTCGATCTGAATATACTTGT 
CAAATCTGGCAAGCTCAGAATCAAATTATCCACCCCAACTTTTAAATACTCGATATCTTTAGAAATCCAC 
CTGTCTAACTCATCCACTACCCATTCCCTTTGCTTTGAATTCTTTTCTTTACCTATAAACGTGGAACACT 
CGATCCGTTTTGCTTTTCTTAACAAAGCAGCTCAGAGAAAAGAGGTTTTCTTCTATTCTGTTTCTCTGTG 
TGCTGCACTTGGGTCCTTAATCCCATTAAAAACAGGGCATGTTAATCCCAACGACGGTAGCCTTTCCTGA 

55 CAGCTGACTGTAAATTTTGTCTAACAAAGAAAAAAAAAGATTAGACATGTTTTTCCTTGTCATTGATTAG 
GCTGGATTTCTTTCAGAGTGGAACATAGGGGATATATTGGACCAAAAGTAGAATGGGTATATATTTAAAG 
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TATTTCTGATAGAACAGGAGTATATTGTGCGAAAATATCCTCTATTTTCTGTTGTCTCCTAATGAGTTTG 
AATGTAATAATATTCTCATGTGGACATTGCTTGCACCAGGT TCTGTATTAACCGAACCGCAGGTTTATGG 
AAGAGACAAAGAGAAAGATGAGATAGTGAAAATCCTAATAAACAATGTTAGTGATGCCCAACACCTTTCA 
GTCCTCCCAATACTTGGTATGOGGGGATTAG^iAAAAACGACTCTTGCCCAAA 
5 GAGTTACTGAG-CATTTCCATTCCAAAATATGGATTTGTGTCTCGGAAGATTTTGATGAGAAGAGGTTAAT 
AAAG<X^TTGTAGAATCTATTGAAGGAAGGCCACTACTTGGTGAGATGGACTTGGCTCCACTTCAAAAG 

aagcttcaggagttgctgiuvtggaaaaagatacttgcttgtcttagatgatgtttggaatgaagatcaac 
agaagtgg<x:taatttaagagcagtcttgaaggttggag<xaagtggtgcttctgttctaaccactactcg 

TCTTGAAAAGGTTG<^TCAATTATGGGAACATTGCAACCATATGJUVCTGTCAAACCT 
1 0 TGTT GGTTGTTG*reCATGCAAC GTGCAT TTGG&CACC^ 

gaaag4^gattct gaaaaaaag^g&t ggtgt gcc tctagcagc cj^ 
caagagagaagaaagagcatgggaacatgtgagagaca^^ 

tctattctg^ct<k:cctgagwttagttacc^tcaacttccactt^tttgjvaacaatgctttgcgt^ 
gtggggtgttcccaaag<»tgccaaaatgaaaaaagaaaagctaatctctctctggatggcgcatggttt 
1 5 tcttttatcaaaaggaaacatggagctagaggatotgggcgatgaagtatggaaagaattatagttgagg 
tcttttttccaagagattgaaxsttaaagatggtaaaacttatttcaagatg 

T GGCAACAT CTC T GT T TT CAGCAAACACATCAAGCAGC AAT ATC CGT GAAAT AAAT AAACACAGTT ACAC 
ACAT ATGAT GTC CAT TGGTTTCGC C GAAGTGGTGTTTTTTT ACACT C T TCC CCCC TTGGAAAAGT TT ATC 
TCGTTAAGAGTGCTTAATCTAGGTGATTCGACATTTAATAAGTTACCATCTTCCATTGGAGATCTAGTAC 
20 ATTTAAGATACTTGAACCTGTATGGCAGTGGCATGCGTAGTCTTCCAAAGO^GTTATGCAAGCTTCAAAA 
TCTGCAAACTCTTGATCTACAATATTGC^CC^GCTTTGTTGTTTGCCAAAAGAAAOAAGTAAACTTGGT 
AGTCTCCGAAATCTTTTACTTGATGGTAGCCAGTCATTGACTTGTATGCCACCAAGGATAGGATCATTGA 

catgccttaagactctax^tcaatttgttgttggjuiggaagaaaggttatc^^ 
cctaaatc tctatggctcaattaaaatctcgcatctt gagagagt gaagaatgatatggacgcaaaagaa 
25 gcgaattt atct gc aaaagggaatc tgcat tct ttaagcatgagttggaataacttt ggaccacatat at 
atgaatcagaagaagttaaagtgc ttgaagc cctcaaaccacactccaatctgact tc tttaaaaatcta 
tggcttcagaggaatccatctcccagagtggatgaatca^^ 

attag^^aacttcagaaactgctcatgcttaccaccctttggtgatctgccttgtctagaaagtctag^ 
t acac tgggggt c t gcggatgtggagt atgttgaagaagtggat at t gatgttcat tctggattcc cc ac 

3 0 AAGAATAAGGTTTCCATCCTTGAG«AAACTTGATATATG<K^CTTTGGTAGTCTGAAAG<3ATTGCTGAAA 
AAGGAAGGAGAAGAGCAATTCCCTGTGCTTGAAGAGATGATAATTCACGAGTGCCCTTTTCTGACCCTTT 
CTTCTAATCTTAGGGCTCTTACTTCCCTCAGAATTTGCTATAATAAAGTAG<:TACTTCATTCC(^GAAGA 
GATGTTC^AAAAACCTTGCAAATCTCAAATACTTGACAATCTCTCGGTGCAATAA 

AC CAGCTT GGCTAGTCTGAATGCTTT GAAAAGTCT AAAAATTCAAT TGTGTTGC GC AC T AGAGAGTC T C C 
3 5 CTGAGGAAGGGCTGGAAGGTTTATCTTCACTC^CAGAGTTATTTGTTGAACACTGTAACATGCTAAAATG 
TTTACCAGAGGtGATTGCAGCACCTAACAACCCTCACAAGTTTAAAA^ 
AAGCGGTGTGAGAAGGGAATAGGJU3AAGACTGGCACAAAATTTCTCA 

TTTAAGTTATTTGCTATTGTTTCTTTGTTTGTGAGTCTTTTTGGTTCCTGCCATTGTGATTGCATGTAAT 
TTTTTTCTAGGGTTGTTTGTTTGTTGAGTCTCTCTCTCATTGGATGTAATTCTCTTTTGGTAACAAATTA 

40 ACAATCTATTTGTATTATACGCTTTCAGAATCTATTACTTATTTGTAATTGTTTCTTTGTTTGTAAATTG 
TGAGTATCTTATTGTATGGAATTTTCTGATTTTATTTTGAAAACAAATCAATAAGATCCATCTGCATTAT 
ACTCCCTTCGTCTCATTTTATGTGACACTTTTTGGATTTCGAGATTCTTTGATCTTAAATTTTTCATAGA 
.TCTTTTAAACATTTTGAGTTATCAATTATTGTGATTTTAGTATTTTTTATGTAGTTTACAAATACATAAA 
ATTT ATTT T T TTT AAAAAAAG AAGATT TC ATGCGC AAATTCC C G ATC AAA C T T AAATT AC TAG AC TCTCG 

45 AAAAATGAAAAGTGTCACATAAATTGAGACAGAGGGAGTACTTGTTAATGTTGTAATTATTGGCGAACAA 
T AATGT TG GT G ATT ATC ACTTTCTG AAT AAATGTTGTGTC ACGTGG AAAAAACAC C AAAT AG AAGTA T T C 
' ATGCTTTTTTAGTATATATAAACATGATTTTTAACTTGGTTTCAGCGGATAGTCATGACCTTTAACTCTG 
AATGTGCACAAGTAGATACTTGTATAAAATTAAACAAATTTTATAAAATTATACAATATGACACTGAGAG 
TAATTGATACCAATTGCAGTCGTTGCTGCTTTTCGATTCTCTGTCATTCTCTAGGTAATTGATTTTACAG 

50 AAAAGGGCCAAAAATATCCCTGAAGTACCAGAAAAGGTCTCAAAATACCAACCATCCACATTTTGGTCTA 
AAAATATCCTTCTACTCATCCTTTTTTGTCTAAAATTACCCTTTCATCCACATTTTTGCTCACTTATACC 
C TT AT AAC AACTCTCT CCTTTTTTT T AAAAAAATATTT ATT AT GTGTC AT T TTCT T ATTG AATGAAAT AA 
AAATCCACCTCTATTAATTTTTTCCCATAATTTATCCAAATCAAAACAATATATTTTTTCAAGATCCAAA 
AAATATATTTTTTTAAATCTAGTAATTTCTATTTTCTATAGCTTTTTTCCAAAAAAAAAATGGTTGTTTT 

5S AGATAATTAAAATATCTTTAAAAGTACTAGTCATGCCACAATTATAGGGACATAATATATTAATATAAAT 
CCTAAAATATTTTATAATAATATTTTATTATAAAATATATTAATATATTATGTCCCTGTAATTGTGGCAT 
GACTAATATTTTTAAAAATATTTTAATTATCTAAAACAATTTTTTTTGGAAAAAAGCTACAGAAAATAGA 
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351 PLJ^KTLCGILCFKREERAWEHVRDSPIWNLPQDESSILPALRLSYHQLP 400 

until 1 1 mi i iii mi 1 1 1 iitiiniii i immi inintii i 

351 PI.AAKTLGGII.CfcKREERAWEHVRDSPIWNLPODESSILPALRLSYHQLP 100 
5 ..... 

101 LDLKQCFAYCAVFPKDAKMEKFKLIST.WMAHGFLL5KGNMELEDVGDEVW 4 50 

I I I I I I I I I II I I I I I I I I . I I I I I I I I I | I I I I I I i I I I I I I I I I I I I I 
401 LULKQCFAYCAVFPKDAKMKKEKL1SI.WMAHGFLLSKGNMELEDVGDEVW 4 50 

10 4 51 KEL* LRSFFQEIEVKDGKTYFKMHDLIHDLATSLFSANTSSSNIREINKH 500 

in 1 1 1 1 1 m 1 1 1 i 1 1 1 ii i ii 1 1 1 1 1 1 1 n 1 1 1 n n i n 1 1 1 1 1 1 1 1 

4 51 KELYLRSFFQEIEVKDGKTYFKMHDL1HDLATSLFSANTSSSNIREINKH 500 

501 SYTHMMSIGFAEWFFYTLPPLEKFISLRVLNLGDSTFNKLPSSIGDLVH 550 
15 | j || | | I | I | | | | | || | | | | | M I II I I I I I I II I I I I II I I ( I I I I I I I 

501 S*THMMSIGFAEWFFYTLPPLEKFISLRVLNLGDSTFNKLPSSIGDLVH 550 

551 LRYLNLYGSGMRSLPKQLCKLQNI.QTLDI1QYCTKLCCLPKETSKLGSLRN 600 
I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I 
20 551 LRYLNLYGSGMRSLPKQTiCKLQNl,QTLDl«QYOTKLCCLPKETSKLGSLRN 600 

601 L LLDG SQ8 LTCM P P Rl G S LTC LKT LGQ FVVG RKKG YQLGELGNLN L YGS I 650 

I I II II I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
601 LLLfX^SQSLTCMPPRIGSLTCLKTLGQFWGRKKGYQLGELGNLNLYGSI 650 
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651 KISHLERVKNDKDAKEANLSAKGNLHSLSMSWNNFGPHIYESEEVKVLEA 700 

I I I I I 1 I I I I I I I I I II I I I I I I I I I I I I I I I I I M II I I I I I I I I I i I 
651 KISHLERVKNDMDAKEANLSAKGNLHSLSMSWNNFCPHIYESEEVKVLEA 700 



30 701 LKPHSNLTSLKi YGFRGIHLPEWMNHSVLKNI VSILISNFRNCSCLPPFG 750 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11 I II I I I I I I I 
101 LKPHSNLTSLKT YGFRGIHLPEWMNHSVLKNI VSILISNFRNCSCLPPFG 750 

751 DLPCLESLELHWGSADVEYVEEVDIDVHSGFPTRIRFPSLRKLDIWDFCS 800 
35 1 1 1 I 1 I 1 I I I I I I 1 I I I I 1 I I I M I I I 1 I I 1 I I (I 1 I I I I I I I I I I I II I 

7 51 DLPCLESLELUWGSAOVEYVEEVDIDVHSGFPTRIRFPSLRKLDIWDFGS 800 

801 LKGLLKKEGEEQFPVLEEMI1HECPFLTLSSNLRALTSI.RICYNKVATSF 850 
I I I I I I I I I II I I I | I I | I N I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
40 801 LKGLLKKEGEEQFPVLEEMI I HECPFLTLSSNLRALTSLRICYNKVATSF 850 

851 PEEMFKNLANLKYLTISRCNNLKELPTSLASLNALKSL ALES LP 894 

I I I H I II I I I I II I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I 

851 PEEMFKNLANLKYLTISRCNNLKELPTST.ASLNALKSLKIQLCCALESLP 900 

45 .... 

895 EEGLEGLSSLTELFVEHCNMLKCLPEGLQHLTTLTSLKTRGCPQLIKRCE 94 4 

I I I I I M I I 1 I I I I I I I I I I I I I I I I M I I II 1 1 1 I I I I I I M I 1 1 I I I I 

901 EEGLEGLSSLTELFVEHCNMLKCLPEGJtQHLTTLTSLKIRGCPQLIKRCE 950 

50 94 5 KGIGEDWHKISH1 PNVNIY1* 965 

I I I I I I I I I I I I I I I I I I I I I 
951 KG1GEDWHKISHIPNVNIYI * 971 

55 Example 6 : 

The following example shows a nucleic acid comparison between the gene 2 coding 
regions from a disease resistant and disease susceptible variety. The top sequence is the gene 2 
coding region from the resistant homolog. The bottom sequence is the gene 2 coding region 
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from the susceptible 1 770! 3 homolog. Note that the susceptible homolog contains a C to G 
point mutation at position 1302 that creates a stop codon in second exon at Tyr454 (residue 454 
of 970 total), creating a severely truncated protein, in addition to one mismatch (C to T) at codon 
10 which doesn't change the amino acid and one sense mutation (T to C) at codon 22 which 
alters valine to alanine. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



1 ATGGCTGAAGCTTTCATTCAACTTCTGCTAGACAATCTCACTTCTTTCCT 50 
i 11 1 I I I I I I I I I i I I II I I i I I I I i I I I I i > I I 1 I I I I 1 I 1 I 1 1 1 I I I 
28 95 ATGGCTGAAGCTTTCATTCAAGTTCTGTTAGACAATCTCACTTCTTTCCT 284 6 

51 CAAAGGGGAACTTGTATTGCTTTTCGGTTTTCAAGATGAGTTCCAAAGGC 100 
II I I I I I I I I I I II I II II I I I I I I I I I I I I I II I I 1 I I I I I I 11 I I I I 
2845 CaAAGGGGAACTTGCATTGCTTTTCGGTTTTCAAGATGAGTTCCAAAGGC 27 96 

101 TTTCAAGCATGTTTTCTACAATTCAAGCCGTCCTTGAAGATGCTCAGGAG 150 
I I I 1 1 II I 1 1 1 1 1 1 1 1 I I 1 1 1 1 M 1 1 1 1 1 I 1 1 M H I It I 1 1 1 i I 1 I I I I 

27 95 TTTCAAGCATGTTTTCTACAATTCAAGCCGTCCTTGAAGATGCTCAGGAG 27 4 6 

151 AAGCAACTCAACAACAAGCCTCTAGAAAATTGGTTGCAAAAACTCAATGC 200 
I I II I I I II I 1 I I I I I I II I I I I II I I I I I I I I I II I I I I I I II I I I II I 
274 5 AAGCAACTCAACAACAAGCCTCTACAAAATTGGTTGCAAAAACTCAATGC 2696 

201 TGCTACATATGAAGTCGATGACATCTTGGATGAATATAAAACCAAGGCCA 250 
I I I H II I I I I I I I I I I U I I I I I I I I I I I I I I I I i I I I I I I ( I I I M II 
2 6 95 TGCTACATATGAACTCGATGACATCTTGGATGAATATAAAACCAAGGCCA 264 6 

251 CAAGATTCTCCCAGTCTGAATATGGCCGTTATCATCCAAAGGTTATCCCT 300 
I I I I I I I I I I II I I I 1 I I I I I I I II I I II I I I I II I I I I I I I I I I II I I I 
264 5 CAAGATTGTCCCAGTCTGAATATGGCCGTTATCATCCAAAGGTTATCCCT 2596 

301 TTCCGTCACAAGGTCGGGAAAAGGATGGACCAAGTGATGAAAAAACTAAA 350 

1 1 1 1 1 1 1 1 1 ii 1 1 ii 1 1 ii 1 1 1 1 1 ii 1 1 ii 1 1 1 1 1 1 1 ii 1 1 i i ri II i I I 

2595 TTCCGTCACAAGGTCGGGAAAAGGATGGACCAAGTGATGAAAAAACTAAA 254 6 

351. GGCAATTGCTGAGGAAAGAAAGAATTTTCATTTGCACGAAAAAATTGTAG 4 00 
I I 1 1 I I I I I I M I I I I I I 1 1 I I II I I I I I I I > I I I I i I I I I I I I I I I I I I 
254 5 GGCAATTGCTGAGGAAAGAAAGAATTTTCATTTGCACGAAAAAATTGTAG 24 96 

4 01 AGAGACAAGCTGTTAGACGGCAAACAGGTTCTGTATTAACCGAACCGCAG 4 50 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i ii 1 1 1 1 1 i 1 1 1 it 1 1 1 1 1 1 1 1 1 1 ii t 

24 95 AGAGACAAGC7GTTAGACGGGAAACAGGTTCTGTATTAACCGAACCGCAG 24 4 6 

4 51 GTTTATGGAAGAGACAAAGAGAAAGATGAGATAGTGAAAATCCTAATAAA 500 
I I I M I I I I II I I I II I I I.I I I I j | I N I | | || | | | | | | 1 | | | | | I | | | | 
24 4 5 GTTTATGGAAGAGACAAAGAGAAAGATGAGATAGTGAAAATCCTAATAAA 2396 

501 CAATGTT AGT G ATGCCC AAC ACC TTTC AGTCC TCCCAATAC T TGG TA TGG 550 

I I I M I I I I I I I I I I I I I I I I I 1 I I II I I I M I I I I I I I I I I I I I I I M I 

2395 CAATGTTAGTGATGCCCAACACCTTTCAGTCCTCCCAATACTTGGTATGG 234 6 

551 GGGGATTAGGAAAAACGACTCTTGCCCAAATGGTCTTCAATGACCAGAGA 600 
I I I M I I I I I I I It I I I I I II I I I I || | | | | | | | | | | ||( f | | | | | | | || 
234 5 CGGGATTAGGAAAAACGACTCTTGCCCAAATGGTCTTCAATGACCAGAGA 2296 

601 GTT ACTGAGCATTTCC ATTCCAAAATA TGG AT T TGT GTCTCGG AAGAT T T 650 
I M I II I I I I I I I I I I (I I I | | I | I | M I I I I I I I I I I II I II I I I I » I I 
2295 GTTACTGAGCATTTCCATTCCAAAATATGGATTTGTGTCTCGGAAGATTT 224 6 
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651 TGATGAGAAGAGGTTAATAAAGGCAATTGTAGAATCTATTGAAGGAAGGC 700 
I I I I I I I I I I I II t I I I I I I I I I I I I I M I I I I I I I Mill I II I I I I I I 
224 5 TGATGAGAAGAGGTTAATAAAGGCAATTGTACAATCTATTGAAGGAAGGC 2196 

701 CACTACTTGGTGAGATGGACTTGGCTCCACTTCAAAAGAAGCTTCAGGAG 750 

M f M I I I I I I I I I I I I I I H H I I I 1 1 I I H I I I I I M I II III I I 1 1 I 

2195 CACTACTTGGTGAGATGGACTTGGCTCCACTTCAAAAGAAGCTTCAGGAG 214 6 

751 TTGCTCAATGGAAAAAGATACTTGCTTGTCTTAGATGATGTTTGCAATGA 800 
I I I I I I I I I I I I I M I I I I i I I I I I I I I I I I I I I I I 1 I I I I 1 I I I I I I I I 
214 5 TTGCTGAATGGAAAAAGATACTTGCTTGTCTTAGATGATGTTTGGAATGA 2096 

801 AGATCAACAGAAGTGGGCTAATTTAAGAGCAGTCTTGAAGGTTGGAGCAA 850 
I I M I I I I I I I I 11 I M I I Ml I I I I I I I I I I II I I i II I M I I I I I I I ] 
2095 AGATCAACAGAAGTGGGCTAATTTAAGAGCAGTCTTGAAGGTTCGAGCAA 204 6 

851 GTCGTCCTTCTGTTCTAACCACTACTCGTCTTGAAAAGGTTGGATCAATT 900 
M I I M I M M M M I 1 II I I I M II M I M I I I I I I I M I I I M I M I I 
2045 GTGGTGCTTCTGTTCTAACCACTACTCGTCTTGAAAAGGTTGGATCAATT 1996 

901 ATGGGAACATTGCAACCATATGAACTGTCAAACCTGTCTCAAGAAGATTG 950 
I I II II I II I I I I I I I I M II M M II I I I M II I M I I I M I I I I I I I 
1 995 ATGGGAACATTGCAACCATATGAACTGTCAAATCTGTCTCAAGAAGATTG 1 94 6 

951 TTGGTTCTTGTTCATCCAACGTGCATTTGGACACCAAGAAGAAATAAATC 1000 
I I 11 I M I I II I I M I I I M I I II I I I I I I I I I M I M I II I I I M I I II 
194 5 TTGGTTGTTGTTCATGCAACGTGCATTTGG ACACOAAGAAGAAATAAATC 1896 

1001 CAAACCTTGTGGCAATCGGAAAGGAGATTGTGAAAAAAAGTGGTGGTGTG 1050 

I I M M ( I I II I I I I I I I I 1 I I I M I I I I M I M M I I M I I M M M I I 
1895 C AAACCTTGTGGCAA T CGGAAAGGAGAT T GTG AAAAAAAGTGGTGG T GTG 184 6 



35 



1051 CCTCTAGCAGCCAAAACTCTTGGAGGTATTTTGTGCTTCAAGAGAGAAGA 1100 

I I II M I I I I I M M I I I M I I M I I II I I I I I I I I M I I I I I II I I M I 
184 5 CCT C T AGCAGCC AAAACTCT T GGAGGTAT TT T GTGCTTCAAGAG AGAAGA 17 96 
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.1101 AAGAGCATGGGAACATGTGAGAGACAGTCCGATTTGGAATTTGCCTCAAG 13 50 

M M I I I 1 M I I I I I M M I i I II M II (I I I I I I I I I I II I M I I I M I ' 
17 95 AAGAGCATGGGAACATGTGAGAGACAGTCCGATTTGGAATTTGCCTCAAG 174 6 

1151 ATGAAAGTTCTATTCTGCCTGCCCTGAGGCTTAGTTACCATCAACTTCCA 1200 

M I I I II II II II I I I II I I I I I I I II I I I II I I M I I I I I I I I I I I I M 
174 5 ATGAAAGTTCTATTCTGCCTGCCCTGAGGCTTAGTTACCATCAACTTCCA 1696 

1201 CTTGATTTGAAACAATGCTTTGCGTATTGTGCGGTGTTCCCAAAGGATGC 1250 

• M I I I M I II I I I II I I I I I I I M II M I I I I I I M I I II I II II I II I I 
1695 CTTGATTTGAAACAATCCTTTGCGTATTGTGCCGTGTTCCCAAAGGATGC 164 6 

1251 CAAAATGAAAAAAGAAAAGCTAATCTCTCTGTGGATGGCGCATGGTTTTC 1300 

M I I I I I II | I I I I I I I I I I I I I I I I I I I II I I I I II II PI I I M 1 II I 
164 5 CAAAATGGAAAAACAAAAGCTAATCTCTCTCTGGATGGCCCATGGTTTTC 1596 

1301 TTT TATCAAAAGG AAACATGGAGC TAG AGGATG TGGGCG AT GAAGT ATGG 1350 

I M I M M I I I I I M I I M I I I M I I II I M M M I I M I I M M I I II I 
1595 TTTTATCAAAAGGAAACATGGAGCTAGAGGATGTGGGCGATGAAGTATGG 154 6 

1351 AAAGAATTATACTTGAGGTCTTTTTTCCAAGAGATTGAAGTTAAAGATGG 14 00 

IMIMMMI I II I I II M 1 I I I M I I M M I I I II I I I I M I I I II I 
154 5 AAAGAATTATACTTGAGGTCTTTTTTCCAAGAGATTGAAGTTAAAGATGG 14 96 

14 01 TAAAACTTATl'TCAAGATGCATGATCTCATCCATGATTTGGCAACATCTC 1450 
I I II M I I I II I I I I M I II I I M M M M I M M I I M M I M I I I M I 
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14 95 TAAAACTTATTTCAAGATGCATGATCTCATCCATGATTTGGCAACATCTC 14-16 

1451 TGTTTTCAGCAAACACATCAAGCAGCAATATCCGTGAAATAAATAAACAC 1500 
I I I I I I I I I I I I I I I I 1 I 1 I I I I I I I ! i I i I 1 1 1 I I I I I 1 I I I I M I I I I 
5 144 5 TGTTTTCAGCAAACACATCAAGCAGOAATATCCGTGAAATAAATAAACAC 1396 

1501 AGTTACACACATATGATGTCCATTGGTTTCCCCGAAGTGGTGTTTTTTTA 1550 

I I M I I i I I I I I 1 I ) I I II I I I It I 1 1 I I I ! I I i I I t | I 1 1 I i I I 1 I I I I 
1395 AGTTACACACATATGATGTCCATTGGTTTCGCCGAAGTGGTGTTTTTTTA 134 6 

io ■ . . . . 

1551 C ACTCT TCCCCCC TTGGA AAAGTTTATCT CGT T AAG AGTGCTTAAT CT AG 1600 

I I I i I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I 
134 5 CACTCTTCCCCCCTTGGAAAAGTTTATCTCGTTAAGAGTGCTTAATCTAG 1296 

15 1601 GTGATTCGACATTTAATAAGTTACCATCTTCCATTGGAGATCTAGTACAT 1650 

I I I I I I I I I I I I I I i It I I I I I i M I I I M I I I II I I I I I I I I I I I I I I I 
1295 GTGATTCGACATTTAATAAGTTACCATCTTCCATTGGAGATCTAGTACAT 124 6 

1651 TTAAGATACTTGAACCTGTATGGCAGTGGCATGCGTAGTCTTCCAAAGCA 1700 
20 I I I I I I II I I I 11 I I I I I I I I U M I I 1 I I I I I I I I I I I I I I I II I I I I I 

12 4 5 T T AAG AT ACTTGA ACC T GT ATGGC AG TGGC ATGCGT AGTC T TCCAAAGC A 1196 

1701 GTTATGCAAGCTTCAAAATCTGCAAACT CTTGATCTACAATATTGCACCA 1750 

I I I I I I I II I J I I I I I I I I I I II I I I I I I I I II It I I I II I I 11 I I I I I I 

25 1195 GTTATGCAAGCTTCAAAATCTCCAAACTCTTCATCTACAATATTGCACCA 1146 

17 51 AGCTTTGTTGTTTCCCAAAAGAAACAAGTAAACTTGGTAGTCTCCGAAAT 1800 

I I it I n I i 1 1 1 1 1 1 1 1 M 1 1 1 1 i M i ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

114 5 AGCTTTGTTGTTTGCCAAAAGAAACAAGTAAACTTGGT AGTCTCCGAAAT 1096 



30 



1801 CTTTTACTTGATGGTAGCCAGTCATTGACTTGTATGCCACCAAGGATAGG 1850 

I II I M I II I I I I I II I I I I I I I I I I II I I I I I I I 1 I I I I I I II I I I I I I 
1095 CTTTTACTTGATGGTAGCCAGTCATTGACTTGTATGCCACCAAGGATAGG 104 6 



35 1851 ATCATTGACATGCCTTAAGACTCTAGGTCAATTTGTTGTTGGAAGGAAGA 1900 

I I I I I I I I I I II I I I I I I I I I I I I I I I I I I II I I I I I I I I I I it I I I I I I 
104 5 ATCATTGACATGCCTTAAGACTCTAGGTCAATTTGTTGTTGGAAGGAAGA 996 

1901 AAGGTTATCAACTTGGTGAACTAGGAAACCTAAATCTCTATGGCTCAATT 1950 
40 I I I i i I I I I I I I I 1 I I I I I I I I I I I I II I I I I I I I I I I I I I I I'll I I I I I 

99b AAGGTTATCAACTTGGTGAACTAGGAAACCTAAATCTCTATGGCTCAATT 94 6 

1951 AAAATCTCGCATCTTGAGAGAGTGAAGAATGATATGGACGCAAAAGAAGC 2000 
I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I 
45 94 5 AAAATCTCGCATCTTGAGAGAGTGAAGAATGATAAGGACGCAAAAGAAGC 896 

2001 CAATTTATCTGCAAAAGGGAATCTGCATTCTTTAACCATGAGTTGGAATA 2050 

in m mini iii i ihiii nini nil iii in i inn ii ii ii 

895 CAATTTATCTGCAAAAGGGAATCTGCATTCTTTAAGCATGAGTTGGAATA 84 6 
2051 ACrTTGGACCACATATATATGAATCAGAAGAACTTAAAGTGCTTGAAGCC 2100 

i n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

84 5 ACTTTGG ACC ACA TATA TATGAATCAG AAG AAG TTAAAGTGCTTGAAGCC 796 

55 2101 CTCAAACCACACTCCAATCTGACTTCTTTAAAAATCTATGGCTTCAGAGG 2150 

M I I I I I I I I I I II I I I II I II I I I I I I II Ml l| Ml | II I I I II I I I I 
7 95 C TCAAACCACAC T CC AATCTGACT TCTT TAAAAATCTATGGCTTCAGAGG 74 6 

2151 AATCC AT CTCCCAG AG TGG AT GAATCACTC AGTATTGAAAAATAT TGTCT 2200 

60 I 1 1 I I I I I I M I I I I I I I I | I | I II I I II I I I I I I I I I I ( I | | 

745 AATCCATCTCCCAGAGTGGATGAATCACTC AGTATTGAAAAATAT TGTCT 696 
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2201 CTATTCTAATTAGCAACTTCAGAAACTGCTCATGCTTACCACCCTTTGGT 2250 
! M I I I I ! I I I I M I I I I I I I I I I I I I I I I I 1 I I 1 I I i 1 I I M I I I I I H 

695 CTATTCTAATTAGCAACTTCAGAAACTGCTCATGCTTACCACCCTTTGGT 64 6 

5 2251 GATCTGCCTTGTCTAGAAAGTCTAGAGTTACACTGCGGGTCTGCGGATGT 2300 

I I M I 1 1 II I I I 1 1 I I M 1 11 I I I I I I I 111 I I I I I III I I Ml I I I I I I 

. 64 5 GATCTGCCTTGTCTAGAAAGTCTAGAGTTACACTGGGGGTCTGCGGATGT 5 96 

2301 GGAGT ATGTTGAAGAAGTGGATATTGATGTTCATTCTGGATTCCCCACAA 2350 
10 I I I I i I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I II ! I I t I I I It I I 

595 GGAGTATGTTGAAGAAGTGGATATTGATGTTCATTCTGGATTCCCCACAA 54 6 



15 



2 351 GAATAAGGTTTCCATCCTTGAGGAAACTTGATATATGGGACTTTGGTAGT 2400 
I I 1 I I I J II \ II I II M II I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I 
54 5 G A AT AAGGT T TCCATC CTTGAGGAAACT T GAT ATATGGG ACTTTGGT AGT 4 96 



20 



24 01 CTGAAAGGATTGCTGAAAAACGAAGGAGAAGAGCAATTCCCTGTGCTTGA 2 4 50 
I I I I I I I I I I I I II It I I II II ( I I I M I M I I I I I I I I I I I I II I I I I I 
4 95 CTGAAAGGATTGCTGAAAAAGGAAGGAGAAGAGCAATTCCCTGTGCTTGA 446 

24 51 AGAGATGATAATTCACGAGTGCCCTTTTCTGACCCTTTCTTCTAATCTTA 2500 
I I I 1 I 1 I I I 11 I I I I I i I I i I I f I I I I I II I I I I I I I I I I I I i I 1 I I I I I 
44 5 AGAGATGATAATTCACGAGTGCGCTTTTCTGACCCTTTCTTCTAATCTTA 396 



25 2501 GGGCTCTTACTTCCCTCAGAATTTGCTATAATAAAGTAGCTACTTCATTC 2550 

I II I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I II I I I I I II I I I I I 

395 GGGCTCTTACTTCCCTCAGAATTTGCTATAATAAAGTAGCTACTTCATTC 34 6 

2551 CCAGAAGAGATGTTCAAAAACCTTGCAAATCTCAAATACTTGACAATCTC 2600 
30 I I I I I I I I I I II I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I M I I I I I 

34 5 CCAGAAGAGATGTTCAAAAACCTTGCAAATCTCAAATACTTGACAATCTC 296 



35 



2601 TCGGTGCAATAATCTCAAAGAGCTGCCTACCAGCTTGGCTAGTCTGAATG 2650 
I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I II I II I I I II I I II I I I 
295 TCGGTGCAATAATCTCAAAGAGCTGCCTACCAGCCTGGCTAGTCTGAATG 24 6 



40 



2 651 CTTTGAAAAGTCTAAAAATTCAATTGTGTTGCGCACTAGAGAGTCTCCCT 27 00 
I I I I I I I I 1 I I I I I I I i I (I I I I I I I I I I II I 

24 5 CTTTGAAAAGTCTA GC ACT AG AG AG TCTCCC T 214 

2701 GAGGAAGGGCTGGAAGGTTTATCTTCACTCACAGAGTTATTTGTTGAACA 2750 
I I I I I I I II I I I I I I I I I I II II I i I I I I I I I I I I I I I I I I I I I I I I I I I 
213 GAGGAAGGGCTGGAAGGTTTATCTTCACTCACAGAGTTATTTGTTGAACA 164 



45 2751 CTGTAACATGCTAAAATGTTTACCAGAGGGATTGCAGCACCTAACAACCC 2800 

I Ml I I I I I I I I I I I I I I I I I I I II II I I II I II | I | I I | | | | I | M | | 
163 CTGTAACATGCTGAAATGTTTACCAGAGGGATTGCAGCACCTAACAACCC 114 

2801 TCACAAGTTTAAAAATTCGGGGATGTCCACAACTGATCAAGCGGTGTGAG 28 50 
50 | II | || H I II I I I I I I I » I I I I I I I I } I I I I II | I | | | I | I | | | | | || | 

113 TCACAAGTTTAAAAATTCGGGGATGTCCACAACTGATCAAGCGGTGTGAG 64 



55 



2851 AAGGGAATAGGAGAAGACTGGCACAAAATTTCTCACATTCCTAATGTGAA 2900 
I I I I I I It I I I I I I I I I I I I I I I I I I I M I I II I I I I M I I I I I I I I M I 
6 3 AAGGGAATAGGAGAAGACTGGCACAAAATTTCTCACATTCCTAATGTGAA X 4 



60 



2 901 TATATATATTTAA 2913 
I I I I I I I I I I I I I 
13 TATATATATTTAA 1 
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AA T T AC T AG ATTT AAAAAAAT AC ATTTT TTGGAT C TT G AAAAG ATAT ATT GT T T T G ATTT GGAT A AATT A 
TGAGAAAAAATTAATAGAGGTGGATTTTTATTTCATTCAATAAGAAAATGACATATAATAAGAATTTAAA 
AAA AAAAAAG AG AG A G G GTT GT T AGTTGC AAGGG T AT AAGT GTGC AAAGT GGT G G ATGG AAGGG T AATTT 
TAGACCAAAAAGATGAGTAGAAGGGTATTTTTAGATCAAAGATGGATGGAGGGTATTTTTAGATCTTTTC 
5 ATGTACTTCAGGGGTATTTTTGGCCCGATTTTATTTGATTCTCCCTCTCTTTTTGGTTCTGGTTGATTGA 
CAGGCCTGCTAATTGAGTGTTTGTTGTAATCAGTATTAATTACTCTCAAGGTAATATTATATTCCAAACA 
AATTTTGTGTTACCAAATTAAATATATTTCTAAAACTATCCTGAAGGTAGTTAATATACTTTTTAGTGTT 
GTATCATGTTTTTAATATAAAATATTAAAATTTAGATGAAATTTACTTTCTAGTTAAATTGGTCAAAGTT 
GTAAGAATTTCAAGTGAAAGAGTTTTTAATAATTTCACTTTTATGCTATATATTTTTAAAGTTGAACGAC 

1 0 TTTTT AAT AAAAAAGAATAATAAAATT ATATG AT AATTTTTATAATAC AATGGCCTTT AT ATG ATG AAA A 
. AAAAGAAAGAAATTAGATGACAACAATGTCCAAAAATAATCTTAAAGAATTATGATTTATATATAATAAA 
ATTAAATTTAAAATTTGATGAAAAAATAGAGAGAAGAAGAAGATGATGAAGTGGAATTATGTGGTGGTGG 
G T C C ATGTG AC AT AAT AAAAAACAATTC TC T T AAAT AATCCT T TC AT AC T AATG AT AAAAG AAAAT AT AT 
ATATATATATATATTTCTTTTTACAAATTGTGAATAGAGAAAAGGAAAATGGGGTAGCAATTACAAGGTA 

1 5 GGAAATCAAACTTTATCAACAAGTTGAGAGTTCAAGTAATCAACTTTATCATATCCGAAACATTCCTTCC 
GCT TTG AGT TC TT T T C TTT ATGG ATCC CG 



SEQ ID NO:S: Gene 2 protein sequence (from the resistant homolog) . 



20 MAEAFIQVLLDNLTSFLKGELVLLFGFQDErQRLSSMFSTIQAVLEDAQEKQLNNKPLENWLQKLNAATY 
EVDDILDEYKTKATRFSQSEYGRYHPKVIPFRIiKVGKRMDQVMKKLKAIAEERKNFHLHEKIVERQAVRR 
ETGSVLTEPQVYGRDKEKDEIVKILINNVSDAQHLSVLPILGMGGLGKTTLAQMVFNDQRVTEHFHSKIW 
ICVSEDFDEKRLIKAIVESIEGRPLLGEMDLAPLQKKLQELLNGKRYLLVLDDVWNEDQQKWANLRAVLK 
VGASGASVLTTTRLEKVGSIMGTLQPYELSNLSQEDCWLLFMQRAFGHQEEINPNLVAIGKEIVKKSGGV 

25 PLAAKTLGGILCFKREERAWEHVRDSPIWNLPQDESSrLPALRLSYHQLPLDLKQCFAYCAVFPKDAKMK 
KEKLISLWMAHGFLLSKGNMELEDVGDEVWKELYLRSFFQEIEVKDGKTYFKMHDLIHDLATSLFSANTS 
SSNIREINKHSYTHMMSIGFAEWFFYTLPPLEKFISLRVLNLGDSTFNKLPSSIGDLVHLRYLNLYGSG 
MRSLPKQLCKLQNLQTLDLQYCTKLCCLPKETSKLGSLRNLLLDGSQSLTCMPPRIGSLTCLKTLGQFW 
GRKKGYQLGELGNLNLYGSIKISHLERVKNDMDAKEANLSAKGNLHSLSMSWNNFGPHIYESEEVKVLEA 

30 LKPHSNLTSLKI YGFRGIHLPEWMNHSVLKNIVSILISNFRNCSCLPPFGDLPCLESLELHWGSADVEYV 
EEVDIDVHSGFPTRIRFPSLRKI,DIWDFG5LKGLLKKEGEEQFPVLEEMIIHECPFLTLSSNI.RALTSLR 
ICYNKVATSFPEEMFKNLANLKYLTISRCNNLKELPTSLASLNALKSLKIOLCCALESLPEEGLEGLSSL 
TELFVEHCNMLKCLPEGLQHLTTLTSLKIRGCPQLIKRCEKGIGEDWHK1SHIPNVWIYI 

35 SEQ ID NO:6: Nucleic acid sequence of disease resistant gene, gene 3 (from the resistant 
homolog) 

ATGGCTGAAGCTTTCCTTCAAGTTCTGCTAGATAATCTCACTTTTTTCATCCAAGGGGAACTTGGATTGG 
TTTTTGGTTTCGAGAAGGAGTTTAAAAAACTTTCAAGTATGTTTTCAATGATCCAAGCTGTGCTAGAAGA 

40 TGCTCAAGAGAAGCAACTGAAGTACAAGGCAATAAAGAACTGGTTACAGAAACTCAATGTTGCTGCATAT 
GAAGTTGATGACATCTTGGATGACTGTAAAACTGAGGCAGCAAGATTCAAGCAGGCTGTATTGGGGCGTT 
ATCATCCACGGACCATCACTTTCTGTTACAAGGTGGGAAAAAGAATGAAAGAAATGATGGAAAAACTAGA 
TGCAATTGCAGAGGAACGGAGGAATTTTCATTTAGATGAAAGGATTATAGAGAGACAAGCTGCTAGACGG 
C AAAC AGGTTT TG T TTT AAC TG AGCC AAAAGT TT ATGG AAGGG AAAAAGAGGAGG ATG A GA TAGTGAAAA 

45 TCTTGATAAACAATGTTAGTTATTCCGAAGAAGTTCCAGTACTCCCAATACTTGGTATGGGGGGACTAGG 
AAAGACGACTCTAGCCCAAATGGTCTTCAATGATCAAAGAATTACTGAGCATTTCAATCTAAAGATATGG 
GTTTGTGTCTCAGATGATTTTGATGAGAAGAGGTTGATTAAGGCAATTGTAGAATCTATTGAAGGAAAGT 
CACTGGGTGACATGGACTTGGCTCCCCTCCAGAAAAAGCTTCAGGAGTTGTTGAATGGAAAAAGATACTT 
TCTTGTTTTGGATGATGTTTGGAATGAAGATCAAGAAAAGTGGGATAATCTTAGAGCAGTATTGAAGATT 

50 GGAGCTAGTGGTGCTTCAATTCTAATTACTACTCGTCTTGAAAAAATTGGATCAATTATGGGAACTTTGC 
AACTATATCAGTTATCAAATTTGTCTCAAGAAGATTGTTGGTTGTTGTTCAAGCAACGTGCATTTTGCCA 
CCAAACCGAAACAAGTCCTAAACTTATGGAAATCGGAAAGGAGATTGTGAAGAAATGTGGGGGTGTGCCT 
CTAGCAGCCAAAACTCTTGGAGGCCTTTTACGCTTCAAGAGGGAAGAAAGTGAATGGGAACATGTGAGAG 
ATAGTGAGATTTGGAATTTACCTCAAGATGAAAATTCTGTTTTGCCTGCCCTGAGGCTGAGTTATCATCA 

55 TCTTCCACTTGATTTGAGACAATGTTTTGCATATTGCGCAGTATTCCCAAAGGACACCAAAATAGAAAAG 
G AAT ATCT C ATC GC TCTCTGG ATGGCAC AC AGTTTTCTTTT AT C AAAAGG AAAC ATGGAG C T AGAGGATG 
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